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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

In re Patent application of 

Christian Bechtoldt et al. 

Serial No. Unknown 
National Phase of PCT/EP99/06821 

Filed: Concurrently Herewith 

For: THIN-WALLED COMPONENT MADE 
FROM HYDRAULICALLY HARDENED 
CEMENT PASTE MATERIAL AND 
METHOD FOR THE PRODUCTION 
THEREOF 

PRELIMINARY AMENDMENT 

Assistant Comnnissioner of Patents 
Washington, D.C. 20231 

Sir: 

Prior to examination and fee calculation, kindly amend the application as follows: 
In the Abstract : 

Please enter the attached Abstract of the Disclosure. 

In the Specification : 

Beginning at page 6, line 13, add: 

"BRIEF DESCRIPTION OF THE DRAWINGS 

The invention is best understood by reference to the drawings in which: 
Fig. la shows a steel wool mat in an open shuttering mold; 
Fig. lb shows a steel wool mat compressed in accordance with the invention in a 
closed shuttering mold; 

Fig. 2 schematically shows the injection process of the invention. - 



Atty. Dkt. No.: 00020.00017 
HC\pdc 



Please replace the paragraph beginning at page 7, line 28, with the following rewritten 
paragraph: 

--The principle of this process is shown by way of example in Fig. 2. Suspension 
5 is injected from below in a direction opposite to that of gravity via an inlet 4 into the 
edge-sealed shuttering 2,3 until the shuttering has been filled. The air can escape in an 
upward direction through the outlet 6. After curing of the suspension to form concrete, 
the shuttering is removed. The thin-wailed component consists essentially of concrete 
and at least one compacted steel wool mat. It has unusually high strengths, plastic 
deformation capability, workability, energy absorption to fracture and elasticity, as a 
result of which such a thin component can be used as self-supporting building material. 
For example, it is possible to produce components less than 10 mm thick which have 
the following properties:-- 

Please replace the term "Claims" at the top of page 1 1 , line 7, with the following term: 
-WHAT IS CLAIMED--. 

In the Claims : 

Please cancel claims 1-57, without prejudice, and substitute the following new 
claims 58-1 1 1 therefore. 

-58. (New) A fiber-reinforced, thin-walled component comprising a cement 
matrix made of a superfine cement and fluidizers, and a plurality of superposed, 
compressed steel comprising steel fibers, wherein the outer surfaces of the mats are 
virtually free of said steel wool fibers. 

59. (New) A component as recited in claim 58, wherein the main surfaces of 
said component are smooth and essentially superfine cement material is present on the 
surfaces. 
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60. (New) A^component as recited in claim 59, wherein said steel wool mats are 
arranged so that the main directions of the steel wool fibers of the steel wool mats 
cross. 

61 . (New) A component as recited in claim 58, wherein the content of steel woo! 
mats ranges from 2 to 10% by volume. 

62. (New) A component as recited in claim 58, having a thickness of from 3 to 
10 mm. 

63. (New) A component as recited in claim 58, having a bending tensile strength 
of from 25 to 80 N/mml 

64. (New) A component as recited In claim 58, having a compressive strength 
of from 30 to 75 N/mm^. 

65. (New) A component as recited in claim 58, wherein the component is 
colored by means of pigments. 

66. (New) A component as recited in claim 58, wherein the component has a 
curved shape. 

67. (New) A component as recited in claim 58, wherein the component has a 
shuttering structure on its main surfaces. 

68. (New) A component as recited in claim 58, wherein said steel wool fibers of 
the steel wool mats have a mean fiber diameter of from 0.05 to 0.20 mm. 
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69. (New) A, component as recited in claim 58, wherein said steel wool mats 
have a weight per unit area of from 600 to 2000 g/m^. 

70. (New) A component as recited in claim 58, wherein said steel wool fibers 
have a length/diameter ratio of over 1000. 

71 . (New) A component as recited in claim 58, wherein said superfine cement 
matrix comprises microsilica in amounts of from 0 to 30 wt. %. 

72. (New) A component as recited in claim 58, wherein said superfine cement 
matrix includes pigments in amounts from 0 to 5 wt. %. 

73. (New) A component as recited in claim 58, wherein said superfine cement 
matrix includes inert minerals in amounts of from 0 to 70 wt. %. 

74. (New) A component as recited in claim 58, wherein said superfine cement 
matrix includes quartz flour ranging from 0 to 70 wt. %. 

75. (New) A component as recited in claim 58, wherein said superfine cement 
matrix includes superfine fly ash ranging from 0 to 50 wt. %. 

76. (New) A component as recited In claim 58, wherein said superfine cement 
matrix includes portland cement. 

77. (New) A component as recited in claim 58, wherein said superfine cement 
matrix is a slag cement matrix. 

78. (New) A component as recited in claim 58, wherein said compressed steel 
wool mats are from 3 to 1 0 mm thick. 
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79. (Mew) A, process for producing a thin-walled component reinforced with 
metal fibers, as recited in claim 58, comprising the steps of forming a thin wall using a 
plurality of steel wool mats which are superposed and compressed perpendicular to 
their respective main elongation in shuttering; after compression, a suspension 
comprising superfine cement and a highly effective fluidizer is injected into the 
shuttering and the steel wool mats; after the suspension is allowed to cure, the 
component is removed from the shuttering mold. 

80. (New) The process as recited in claim 79, wherein stainless steel wool mats 
are used. 

81 . (New) The process as recited in claim 79, wherein said steel wool mats 
include steel wool fibers which have mean fiber diameters of from 0.05 to 0.20 mm. 

82. (New) The process as recited in claim 79, wherein said steel wool mats have 
fibers in which the fiber lengths are from 20 mm to a plurality of meters. 

83. (New) The process as recited in claim 79, wherein said steel wool mats 
include fibers having a length/diameter ratio of over 1000. 

84. (New) The process as recited in claim 79, wherein said steel wool mats have 
a weight per unit area of from 600 to 2000 g/m^. 

85. (New) The process as recited in claim 79, wherein said steel wool mats are 
compressed by about 10 to 20% of their thickness. 

86. (New) The process as recited in claim 79, wherein two steel wool mats are 
used and the main direction of the fibers of one steel wool mat is positioned at an angle 
to the main direction of the fibers of the other steel wool mat. 
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87. (New) The process as recited in claim 79, wherein a superfine cement 
suspension comprising slag sand and activators is used. 

88. (New) The process as recited in claim 79, wherein a suspension comprising 
superfine portland cement is used. 

89. (New) The process as recited in claim 88, wherein said superfine cement 
suspension has a graduated particle size distribution and a dgg of < 24 pm. 

90. (New) The process as recited in claim 89, wherein said superfine cement 
has a mean particle size dgo of < 7 pm. 

91 . (New) The process as recited in claim 90, further including a dispersion of 
microsilica. 

92. (New) The process as recited in claim 90, further including a pigment. 

93. (New) The process as recited in claim 90, wherein a mineral material having 
at least the same fineness as the superfine cements is added. 

94. (New) The process as recited in claim 90, further including 
naphthalenesulfonate as an effective fluidizer. 

95. (New) The process as recited in claim 90, further including a polycarboxylate 
as a superfluidizer. 
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96. (New) The process as recited in claim 79, wherein the following 
compositions are used for producing the suspension based on superfine cement: 

Superfine cement: from 30 to 1 00 wt. % 

Fluidizer or flow improver (liquid) from 0.1 to 5 wt. % 

Fluidizer or flow improver (pulverulent) from 0.1 to 2.5 wt. % 
Microsilica (slurry) from 0 to 30 wt. % 

Pigments (pulverulent) from 0 to 5 wt. % 

Inert mineral materials from 0 to 70 wt. % 

Superfine fly ash from 0 to 50 wt. % 

based on the solids content of the suspension. 

97. (New) The process as recited in claim 79, wherein said suspensions have a 
water/solids ratio of from 0.4 to 0.6. 

98. (New) The process as recited in claim 79, wherein said suspensions have a 
consistency, measured as the Marsh outflow time, of from 35 to 75 seconds. 

99. (New) The process as recited in claim 79, wherein said suspensions are 
produced by placing the required amount of water in a mixing vessel and adding the 
fluidizer or flow improver while mixing, then adding the previously weighed out dry 
materials and continuing to mix and thus homogenize the mixture. 

100. (New) The process as recited in claim 79, wherein said steel wool mats are 
compressed between sealed shuttering and the superfine cement suspension is 
injected under pressure into the shuttering, with an air outlet being provided so that the 
air can escape from the space within the shuttering during injection. 

101. (New) The process as recited in claim 100, wherein said injection is carried 
out in a direction opposite to that of gravity. 
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102. (New) The process as recited in claim 79, wherein said components have a 
final thicl<ness of <10 mm. 

103. (New) The component as recited in claim 79, in the form of a roof and/or 
exterior wall and/or wall cladding. 

104. (New) The component as recited in claim 79 in the form of a sheathing or 
cladding. 

105. (New) The component as recited in claim 79, in the form of half shells for 
producing and sheathing channels, pipes or the like. 

1 06. (New) The component as recited in claim 7 9, in the form of a sandwich 
element for producing fire doors. 

107. (New) The component as recited in claim 79, in the form of an external skin 
for steel-reinforced concrete components. 

108. (New) The component as recited in claim 106, wherein the external skin is 
lost shuttering. 

109. (New) The component as recited in claim 79, in the form of lost shuttering. 

110. (New) The component as recited in claim 79, in the form of a material, 
wherein faulty areas and/or hollows in damaged concrete surfaces are stuffed with at 
least one steel wool mat, the mat is compressed and subsequently shuttered, sealed 
and the suspension is injected. 

111. (New) The component as recited in claim 79, for molding complicated 
surface structures.- 
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REMARKS 



This Preliminary Amendment is submitted to make clarifying revisions to the 
specification and claims in accordance with U.S. practice. No narrowing of the claims 
scope is intended. 

Attached hereto is a marked-up version of the changes made to the specification 
and claims by the current amendment. The attached page is captioned "VERSION 
WITH MARKINGS TO SHOW CHANGES MADE." 

In the event there are any questions relating to this Amendment or to the 
application in general, it would be appreciated if the Examiner would telephone the 
undersigned attorney. 

Please charge any shortage or credit any overpayment of fees to BLANK ROME 
COMISKY & MCCAULEY LLP, Deposit Account No. 23-2185 (000020.00017). In the 
event that a petition for an extension of time is required to be submitted herewith and in 
the event that a separate petition does not accompany this report, Applicants hereby 
petition under 37 C.F.R. §1 .136(a) for an extension of time for as many months as are 
required to render this submission timely. Any fee due is authorized above. 




Respectfully submitted, 



Date: April 20, 2001 



/Herbert Cohen 
Registration No. 25,109 



BLANK ROME COMISKY & MCCAULEY LLP 
900 - 17*' Street, N.W., Suite 1000 
Washington, DC 20006 

(202) 530-7400 (phone)/(202) 463-6915 (facsimile) 
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VERSION WITH MARKINGS TO SHOW CHANGES MADE 
In the Specification: 

Paragraph beginning at line 28 of page 7 has been amended as follows: 

The principle of this process is shown by way of exannple in Fig. 2. Suspension 
5 is injected from below in a direction opposite to that of gravity via an inlet 4 into the 
edge-sealed shuttering 2,3 until the shuttering has been filled. The air can escape in an 
upward direction through the outlet 6. After curing of the suspension to form concrete, 
the shuttering is removed. The thin-walled component consists essentially of concrete 
and at least one compacted steel wool mat. It has unusually high strengths, plastic 
deformation capability , workability, energy absorption to fracture and elasticity, as a 
result of which such a thin component can be used as self-supporting building material. 
For example, it is possible to produce components less than 10 mm thick which have 
the following properties: 

Term beginning at line 7 at the top of page 1 1 has been amended as follows: 
[Claims] WHAT IS CLAIMED 



-10- 



ABSTRACT OF THE DISCLOSURE 

The invention relates to a thin-walled component with a fine cement paste matrix 
and at least one steel wool mat that is pressed together and embedded in the fine 
cement paste matrix. The invention also relates to a method for producing a thin-walled 
component, whereby at least one steel wool mat is pressed together in a perpendicular 
position with respect to the main extension thereof, injected with a fine cement 
suspension, surrounded and the suspension is hardened. 
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Thin-walled component of hydraulically cured concrete and 
process for producing it 



The invention relates to a thin-walled, sheet- like component of 
high strength comprising hydraulically cured concrete and to a 
10 process for producing it. 

Cured mortars reinforced with steel fiber mats are known under 
the name "slurry infiltrated mat concrete", hereinafter also 
referred to as SIMCON. Such concrete is produced by firstly 

15 preparing a flowable mortar from portland cement, water, sand, 

microsilica and superf luidizer and, for example, pouring it into 
a mold in which a steel fiber mat is located, so that the steel 
fiber mat is impregnated with mortar. Curing results in a 

£ concrete reinforced with steel fibers which has a considerably 

kO higher ductility and a more favorable crack distribution which 

gives higher strength on overloading compared to an unreinforced 

; concrete. SIMCON is used to produce, for example, covering 
layers on components or lost shuttering (ACI Structural 
Journal /September-October 1997, pp. 502-512). However, only 

2 5 relatively thick and flat components having a minimum thickness 
of, for example, from 15 to 20 mm can be produced from SIMCON 
because the steel fiber mats are relatively thick and complete 
incorporation of the mats with flowable fresh mortar is 
relatively difficult. 



It is an object of the invention to provide thin-walled compo- 
nents of high elasticity, in particular in respect of elastic 
bending, and high performance on the basis of cured concrete 
reinforced with steel fiber mats and also to provide a process 



30 
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for 
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producing it by means of which not only thin-walled, flat 
components but also thin components having any curved or angled 
shapes can be produced. 

5 These objects are achieved by the features of claims 1 and 24. 
Advantageous embodiments of the invention are defined in the 
subordinate claims dependent on these main claims . 

The invention provides for the use of commercial, compressed 

10 mats of steel wool. Preference is given to using stainless steel 
wool mats which have a higher strength and a very low oxidation 

11 rate and therefore have long-term corrosion resistance in the 
I: presence of, for example, water and/ or moisture. 

-15 The stainless steel wool is, for example, produced from the 

material No. DIN 1.4113 or 1.4793 or from stainless alloy 
s steels. Different mats have fibers of different fineness; for 
Ij. example, a mat having a mean fiber diameter of 0.08 mm is chosen 

for components having a thickness of < 5 mm, while coarser, 
20 medium fiber diameters of, for example, 0.12 mm are suitable for 
; components having a greater thickness. The fiber lengths are in 

the range from about 20 mm to a number of meters; their average 

length is a number of decimeters. 

25 This long-fiber stainless steel wool is elastic and tough. The 
fibers have length/diameter ratios (L/D ratios) of over 1000. 
Accordingly, this ratio is far above the critical value at which 
an increase in fiber lengths still has a property- improving 
effect . 

30 

The mats are very flexible and bendable, have a width of up to 
1 m and are available in weights per unit area of, for example, 
from 800 g/m^ to 2000 g/m^ rolled up into rolls. The mats can be 
cut with shears. 

35 

For the purposes of the invention, preference is given to using 
stainless steel wool having 
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a weight per unit area of from 900 to 1000 g/m'^ and a mean fiber 
diameter of from 0.08 to 0.12 mm. 

In combination with the selected and compressed steel wool mat 
product in the form of steel wool fibers, in particular 
stainless steel wool, use is made of a suspension based on 
superfine cement. 

Superfine cements are very fine hydraulic binders which are 
characterized by their chemomineralogical composition and a 
continuous and gradated particle size distribution. They gener- 
ally comprise the customary cement raw materials such as milled 
Portland cement clinker and/or milled slag sand and setting 
regulators; they are produced in separate production plants in 
cement works. The individual milling of the mineral starting 
materials, separation of their very fine constituents and their 
targeted composition in respect of, inter alia, particle sizes 
and particle size distribution are particularly advantageous. 

The important feature of superfine cements which distinguishes 
them from conventional standard cements, e.g. in accordance with 
DIN 1164, is the comparatively great fineness of these binders 
together with the limitation of their largest particles, which 
is usually indicated by reporting of the particle diameter at 
95% by mass of the mixture, namely dgs. 

Preference is given to using superfine cements based on slag 
sand or portland cement having a continuous and gradated 
particle size distribution having a dgs < 24 ^m, preferably 

< 16 ^m, and a mean particle size dso of < 7 pern, preferably 

< 5 /im. These are converted into suspensions by mixing them with 
water and with at least one superf luidizer (these are highly 
effective fluidizers or flow improvers) and also, in particular, 
with microsilica and/or pigments and/or inert mineral materials, 
e.g. ground limestone and/or quartz flour and/or fly ash, of the 
same or lower fineness as the superfine cement. 
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Microsilicas are products which are obtained in the processing 
of f errosilicon . They are g'enerally used in the fomn of acjueous 
dispersions as additives in high-performance concrete. This type 
of microsilica is known as "slurry". Essentially three 
independent effects can be distinguished in concrete with 
silicate additions: 

filler effect; 
pozzolanic reactions ; 

improvement of the contact zone between aggregate and 
cement matrix. 

Microsilicas have very small particle diameters. They are in the 
region of about 0.1 lim. Owing to this property, they are able to 
fill the interstices between the cement particles. As a result, 
the packing density in the cement matrix is significantly 
increased. Although the particle diameter of the cement used is 
in the order of < 9.5 /im, the microsilica particles are much 
larger, thus resulting in the filler effect. 

The pozzolanic properties of the microsilicas are mainly 
determined by two properties. Firstly, they have a certain 
proportion of reactive, amorphous siliceous constituents which 
react with the calcium hydroxide formed during the hydration of 
cement. Secondly, they have a large specific surface area on 
which these reactions can take place. 

For the purposes of the present invention, the effect of the 
microsilica in improving the contact zone between aggregate and 
cement matrix is not brought to bear, because the suspensions 
used according to the invention contain no siliceous aggregate. 

According to the invention, microsilica is added, for example, 
in amounts of from 10 to 15% by weight, based on the solids 
content, to the suspension in the form of a dispersion which 
consists essentially of 50% by weight 
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of microsilica and 50% by weight of water (slurry) . 

Superfine cements based on slag sand are particularly 
advantageous for the suspensions used according to the invention 
5 because the superfine cements, owing to their low reactivity, 
require lower water contents and lower contents of fluidizers 
and/or flow improvers to achieve low-viscosity properties 
compared to superfine cements based on portland cement. 

10 Particularly suitable fluidizers or flow improvers are, for 

example, superf luidizers such as lignosulf onate , naphthalene- 
sulfonate, melaminesulf onate, polycarboxylate , which are known 

-~- as highly effective dispersants for producing superfine cement 

==r suspensions. 

1-5 

To produce the suspensions used according to the invention, use 
is made, in particular, of the following mixtures: 

=- Superfine cement: 



Fluidizer or flow 
improver (liquid) : 

Fluidizer or flow 
improver (pulverulent) 

Microsilica (slurry) : 



Pigments (pulverulent) 



from 3 0 to 100% by mass, in 
particular from 5 0 to 80, % by 
mass ; 

from 0.1 to 5% by mass, in 
particular from 0.5 to 4.0, % 
by mass; 

from 0.1 to 2.5% by mass, in 
particular from 0 . 5 to 1 . 5 , % 
by mass; 

from 0 to 3 0% by mass, in 
particular from 5 to 15, % by 
mass ; 

from 0 to 5% by mass, in 
particular from 1 to 3 , % by 
mass ; 
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Inert mineral materials: from 0 to 70% by mass, in 

particular from 10 to 30, % by 
mass ; 

Superfine fly ash: from 0 to 5 0% by mass, in 

particular from 10 to 30, % by 
mass; 
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in each case based on the solids content of the suspension. 

The low-viscosity suspensions advantageously have a water/solids 
ratio of from 0.4 to 0.6. Their consistency, measured as the 
Marsh outflow time, is from 35 to 75 seconds. 

To produce a suspension, the required amount of water is, for 
example, placed in a mixing vessel. The mixer is then started up 
and fluidizers or flow improvers are added. The previously 
weighed out dry materials are subsequently added. The mixture is 
then mixed further and homogenized. 

The components of the invention are, according to a particular 
embodiment of the invention, produced by means of shuttering. 
Here, the steel wool mats, which have a thickness of some 
millimeters, are placed betv^een the shuttering, advantageously 
in a form compressed to a desired thickness, e.g. by means of 
the shuttering elements. Compression is possible owing to the 
wool-like structure and makes it possible to achieve a high 
steel wool content. A plurality of superposed mats make it 
possible to obtain reinforcement of any thickness, including, 
for example, crosswise reinforcement. 

Since the mats are flexible and malleable, they can be matched 
to and pressed onto virtually any surface topographies. They can 
also be wound around components or patterns. The mats are laid 
into a mold with the fiber orientation corresponding to the 
expected direction of tension or, if appropriate, fixed at 
points on the component present and are compressed to the 
desired thickness by applying a shuttering element or the second 
half of the shuttering under an appropriate pressure. This 
procedure is shown in Fig. 1. The wool 1 is introduced into a 
first shuttering element 2 (process step a) and compressed by 
means of a second shuttering element 3 (arrow P, process step 
b) . 
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The degree of reinforcement (proportion by voliime of the steel 
wool fibers) is controlled by means of the compaction of the 
steel wool. Since steel wool fibers are also present on the 
surface of the component, stainless steel wool is used, parti- 
cularly in cases in which the component is exposed to aggressive 
media. It is surprising that even steel wool mats compressed to 
from 10 to 2 0% of their delivered state can be completely and 
reliably filled with superfine binder suspensions. This is 
particularly astonishing because at fiber contents above about 
6% by volume the mats have to be compacted so much that an 
apparently impenetrable felt is formed. 

To achieve very complete and controlled filling of the hollow 
spaces between the shuttering elements, the shuttering is sealed 
at the edges and the suspension is introduced under pressure 
into the shuttering containing the compressed steel wool mat, 
with air outlet holes being provided so that the air displaced 
by the suspension in the shuttering can escape. 

The principle of this process is shown by way of example in 
Fig. 2. Suspension 5 is injected from below in a direction 
opposite to that of gravity via an inlet 4 into the edge-sealed 
shuttering 2, 3 until the shuttering has been filled. The air 
can escape in an upward direction through the outlet 6. After 
curing of the suspension to form concrete, the shuttering is 
removed. The thin-walled component consists essentially of 
concrete and at least one compacted steel wool mat. It has 
unusually high strengths, plastic deformation, workability, 
energy absorption to fracture and elasticity, as a result of 
which such a thin component can be used as self-supporting 
building material. For example, it is possible to produce 
components less than 10 mm thick which have the following 
properties : 



Thickness : 

Bending tensile strength: 
Compressive strength: 



from 4 to 8 mm 
up to 80 N/mm^ 
up to 70 N/mm^ 



PCT/EP99/06821 



Workability: very high 

Impermeability, including 

against water: very high 



It is surprising that the process of the invention allows the 
production of thin-walled components using suspensions which 
normally do not result in high bending tensile strengths because 
of the high water/cement ratio. It is surprising that the 
process of the invention achieves the abovementioned properties 
using suspensions which, owing to their comparatively high 
water /cement ratio, would normally not lead one to expect such 
high bending tensile strengths. In the case of SIMCON having a 
steel fiber content of about 6% by volume and a very low 
water /cement ratio of < 0.4, only about half of the above 
bending tensile strength is achieved. Owing to this surprisingly 
high strength, it is possible to produced thin-walled self- 
supporting components . 

It is also surprising that, owing to the injection process, the 
thin-walled components consist essentially of cement matrix on 
their surface, while the steel wool fibers touch only a fraction 
of the surface of the finished component despite the high 
pressure applied by the shuttering. 

The process of the invention allows the production of various 
types of cement-bonded moldings which are very thin-walled and 
highly reinforced and which can additionally be given virtually 
any shape and, if desired, any surface structure. Examples of 
applications are: 



sheets ; 
shells; 
pipes and 

moldings having virtually any cross sections; 

which can be used as roof and wall cladding or for sheathing 
cladding components to be protected or to be covered. 
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Such covering materials may be filled with mineral insulating 
materials (e.g. foamed concrete) and may serve as highly 
effective fire protection cladding. Such sheets, shells and 
moldings can, if necessary, be stiffened by appropriate shaping. 
To achieve a high degree of prefabri cation and a high degree of 
efficiency on the building site, half shells produced in the 
factory can be placed over the pipes or steel, wooden or plastic 
components to be clad in a manner similar to plastic cable ducts 
and subsequently joined together. The joints can be sealed using 
commercial materials and the hollow spaces can be filled with 
insulation material via filling ports. 

Owing to the ability to achieve virtually any color, shape or 
surface structure and in particular owing to the high water 
impermeability and the excellent mechanical properties, the 
material of the invention can also be used as covering layer, 
e.g. for sandwich components. An example of such novel sandwich 
components are fire doors. For the same reasons, the novel 
structural material is also suitable as external skin for steel- 
reinforced concrete components, with this external skin being 
used as lost shuttering. Owing to the ability to manufacture the 
thin-walled fiber-reinforced material in a factory, a high 
degree of pref abrication can also be achieved, e.g. in the case 
of strut and beam shuttering, with spacers for the normal 
reinforcement being able to be integrated into it. A particular 
advantage is that such lost shuttering makes the after-treatment 
of the steel-reinforced concrete introduced unnecessary, 
increases the density, thereby reduces the carbonation rate and 
thus improves corrosion protection of the reinforcing steel. In 
the case of factory-made shuttering elements, the quality of the 
surface can be made far more uniform and controlled much better 
than in the case of concrete components produced on site. 
Coloring by means of expensive and complicated-to-use pigments 
is restricted to only the few millimeters of external skin. A 
good mechanical bond between external skin 
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and steel-reinforced concrete introduced could be achieved by- 
means of knobs or suitable structuring on the inside. 

The structural material of the invention is also suitable as 
repair material. Complete covering layers or localized patches 
can be applied to damaged steel-reinforced concrete surfaces. 
For this purpose, the faulty areas and hollows are stuffed with 
steel wool mats, shuttered, sealed and subsequently injected. 
Covering layers can also be applied by the lost shuttering 
method and can be backfilled by injection. Owing to the low 
viscosity of the suspension and the fineness of the binder and 
owing to the filling of the shuttering under pressure, compli- 
cated surface structures can also be molded. The invention can 
therefore also be utilized for producing reliefs and sculptures, 
which is of particular advantage if the objects to be produced 
are subjected to particular mechanical stresses. 

The process of the invention can be employed regardless of the 
orientation of the component; overhead applications, e.g. on 
undersides of components, are therefore also possible, in 
contrast to the SIMCON method. 

The compression of the steel wool mats obviously produces a 
novel product which only in this way becomes usable for the 
purposes of the invention. In combination with the suspensions 
based on superfine cement, the compressed structure of the steel 
wool can interact with the cured suspension medium to produce a 
novel component having unexpected properties. 
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5 

Claims 

1. A thin-walled component comprising a superfine cement 
10 matrix and at least one compressed steel wool mat embedded in 
the superfine cement matrix. 



'S, 2. A component as claimed in claim 1, characterized in that 
the main surfaces of the component are virtually free of steel 
wool fibers. 

; 3. A component as claimed in claim 1 and/or 2, characterized 
£ in that the main surfaces of the component are smooth and 
^=^; essentially superfine cement material is present on the 
2f surfaces. 

Tl 4. A component as claimed in one or more of claims 1 to 3 , 

characterized in that a plurality of superposed, compacted steel 
wool mats are present therein. 

25 

5. A component as claimed in claim A, characterized in that 
the steel wool mats are arranged so that the main directions of 
the steel wool fibers of the steel wool mats cross. 

3 0 5. A component as claimed in one or more of claims 1 to 5 , 

characterized by a content of steel wool mats of from 2 to 10% 
by volume, in particular from 4 to 8% by volume. 

7. A component as claimed in one or more of claims 1 to 6 , 
35 characterized by a thickness of from 3 to 10 mm, in particular 
from 4 to 8 mm. 
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8. A component as claimed in one or more of claims 1 to 7 , 
characterized by a bending tensile strength of from 25 to 80 
N/mm^, in particular from 5 0 to 7 5 N/mm^ . 

9. A component as claimed in one or more of claims 1 to 8 , 
characterized by a compressive strength of from 30 to 75 N/mm^, 
in particular from 45 to 60 N/mm^. 

10. A component as claimed in one or more of claims 1 to 9 , 
characterized in that the component is colored by means of 
pigments . 

11. A component as claimed in one or more of claims 1 to 10, 
characterized in that the component has a curved shape. 

12. A component as claimed in one or more of claims 1 to 11, 
characterized in that the component has a shuttering structure 
on its main surfaces. 

13. A component as claimed in one or more of claims 1 to 12, 
characterized in that the steel wool fibers of the steel wool 
mats have a mean fiber diameter of from 0.05 to 0.2 0 mm, in 
particular from 0.08 to 0.12 mm. 

14. A component as claimed in one or more of claims 1 to 13, 
characterized in that the steel wool mats have a weight per unit 
area of from 600 to 2000 g/m^, in particular from 700 to 

1100 g/m^. 

15. A component as claimed in one or more of claims 1 to 14, 
characterized in that the steel wool fibers have a 

length /diameter ratio of over 1000. 

16. A component as claimed in one or more of claims 1 to 15, 
characterized in that the 
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superfine cement matrix comprises microsilica in amounts of from 

0 to 30% by mass, in particular from 5 to 15% by mass. 

17. A component as claimed in one or more of claims 1 to 16, 
5 characterized in that the superfine cement matrix comprises 

pigments in amounts of from 0 to 5% by mass, in particular from 

1 to 3% by mass . 

18. A component as claimed in one or more of claims 1 to 17, 
10 characterized in that the superfine cement matrix comprises 

inert mineral materials in amounts of from 0 to 70% by mass, in 
particular from 10 to 30% by mass. 

:~ 19 . A component as claimed in one or more of claims 1 to 18, 

1- 5 characterized in that the superfine cement matrix comprises 

quartz flour in amounts of from 0 to 7 0% by mass, in particular 
from 10 to 30% by mass. 

Z,, 20. A component as claimed in one or more of claims 1 to 19, 

2- 0 characterized in that the superfine cement matrix comprises 

superfine fly ash in amounts of from 0 to 50, in particular from 
0 to 30. 



21. A component as claimed in one or more of claims 1 to 20, 
25 characterized in that the superfine cement matrix is a Portland 
cement matrix. 



22. A component as claimed in one or more of claims 1 to 21, 
characterized in that the superfine cement matrix is a slag 
3 0 cement matrix. 



23. A component as claimed in one or more of claims 1 to 22, 
characterized in that the compressed steel wool mats are from 3 
to 10 mm thick, in particular from 4 to 8 mm thick. 

35 

24. A process for producing a thin-walled component, in 
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particular a component as claimed in one or more of claims 1 to 
23, characterized in that at least one steel wool mat is 
compressed perpendicular to its main elongation and is injected 
with and surrounded by a suspension based on superfine cement 
and in that the suspension is cured. 

25. The process as claimed in claim 24, characterized in that a 
stainless steel wool mat is used. 

26. The process as claimed in claim 24 or 25, characterized in 
that a steel wool mat in which the steel wool fibers have mean 
fiber diameters of from 0.05 to 0.20 mm, in particular from 0.08 
to 0.12 mm, is used. 

27. The process as claimed in one or more of claims 24 to 26, 
characterized in that a steel wool mat in which the fiber 
lengths are from 2 0 mm to a plurality of meters, on average a 
plurality of decimeters, is used. 

28. The process as claimed in one or more of claims 24 to 27, 
characterized in that a steel wool mat whose fibers have a 
length/diameter ratio of over 1000 is used. 

29. The process as claimed in one or more of claims 24 to 28, 
characterized in that steel wool mats having a weight per unit 
area of from 600 to 2000 g/m^, in particular from 700 to 

1100 g/m^, are used. 

30. The process as claimed in one or more of claims 24 to 29, 
characterized in that the steel wool mat or mats is/are 
compressed by from 10 to 2 0% of its/their thickness. 



31. The process as claimed in one or more of claims 24 to 30, 
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characterized in that at least two steel wool mats are used and 
the main direction of the fibers of one steel wool mat is at an 
angle to the main direction of the fibers of the other steel 
wool mat . 

5 

32. The process as claimed in one or more of claims 24 to 31, 
characterized in that a superfine cement suspension based on 
slag sand + activators is used. 

10 33. The process as claimed in one or more of claims 24 to 32, 
characterized in that a suspension based on superfine cement on 
the basis of portland cement is used. 

34. The process as claimed in one or more of claims 24 to 33, 
-'15 characterized in that a superfine cement having a gradated 
:: particle size distribution and a dgs of < 24 {xm, preferably 

< 16 pirn, is used for producing the superfine cement suspension. 

=■_- 35. The process as claimed in claim 34, characterized in that a 
=2 0 superfine cement having a mean particle size dso of < 7 iim, in 
CP particular < 5 jum, is used. 

36. The process as claimed in one or more of claims 24 to 35, 
characterized in that superfine cement is mixed with water and a 

25 highly effective fluidizer or flow improver. 

37. The process as claimed in claim 36, characterized in that 
microsilica, particularly in the form of a dispersion, is mixed 
in . 

30 

38. The process as claimed in claim 3 6 or 37, characterized in 
that a pigment is mixed in. 
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39. The process as claimed in one or more of claims 3 6 to 38, 
characterized in that a mineral material having the same 
fineness as or a greater fineness than the superfine cements is 
mixed in . 

40. The process as claimed in one or more of claims 3 6 to 39, 
characterized in that naphthalenesulf onate is used as highly 
effective fluidizer. 



0 41. The process as claimed in one or more of claims 3 6 to 40, 
characterized in that a polycarboxylate is used as super- 
f luidizer . 



42 . The process as claimed in one or more of claims 24 to 

41, characterized in that the following compositions are used 
for producing the suspension based on superfine cement: 



Superfine cement: 



Fluidizer or flow- 
improver (liquid) : 

Fluidizer or flow- 
improver 
(pulverulent) : 

Microsilica (slurry): 



Pigments 
(pulverulent) : 

Inert mineral 
materials : 

Superfine fly ash: 



from 30 to 100% by mass, in 
particular from 50 to 80% by mass; 

from 0.1 to 5% by mass, in 
particular from 0.5 to 4.0% by mass; 

from 0.1 to 2.5% by mass, in 
particular from 0.5 to 1.5% by mass; 

from 0 to 3 0% by mass, in particular 
from 5 to 15% by mass; 

from 0 to 5% by mass, in particular 
from 1 to 3% by mass; 

from 0 to 70% by mass, in particular 
from 10 to 3 0% by mass; 

from 0 to 5 0% by mass, in particular 
from 10 to 3 0% by mass; 



wo 00/23671 PCT/EP99/06821 

< ^ ^ - 17 - 

based on the solids content of the suspension. 

43. The process as claimed in one or more of claims 24 to 42, 
characterized in that suspensions having a water/solids ratio of 

5 from 0.4 to 0.6 are used. 

44. The process as claimed in one or more of claims 24 to 43, 
characterized in that suspensions having a consistency, measured 
as the Marsh outflow time, of from 35 to 75 seconds are used. 

10 

45. The process as claimed in one or more of claims 24 to 44, 
characterized in that the suspensions are produced by placing 
the amount of water required in a mixing vessel and adding the 

ffl fluidizer or flow improver while mixing, then adding the 

r£5 previously weighed out dry materials and continuing to mix and 

CO thus homogenize the mixture. 

I 46. The process as claimed in one or more of claims 24 to 45, 
D characterized in that the steel wool mats are compressed between 
2iO sealed shuttering and the superfine cement suspension is 
yl injected under pressure into the shuttering, with an air outlet 
•l^'f being provided so that the air can escape from the space within 
the shuttering during injection. 

25 47. The process as claimed in claim 46, characterized in that 
injection is carried out in a direction opposite to that of 
gravity. 

48. The process as claimed in one or more of claims 24 to 47, 
3 0 in particular as claimed in claim 44 or 45, characterized in 
that components having a thickness of < 10 mm are produced. 



49 . The use of a component as claimed in one or more of 
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claims 1 to 23 and produced as claimed in one or more of claims 
24 to 46 as roof and/or exterior wall and/or wall cladding. 

50. The use of a component as claimed in one or more of claims 
1 to 23 and produced as claimed in one or more of claims 24 to 
46 as sheathing or cladding for components to be protected or to 
be covered. 



51. The use of a component as claimed in one or more of claims 
1 to 23 and produced as claimed in one or more of claims 24 to 
46 in the form of half shells for producing and sheathing 
channels, pipes or the like. 

52 . The use of a component as claimed in one or more of claims 
1 to 23 and produced as claimed in one or more of claims 24 to 
4 6 as a sandwich element for producing fire doors. 

53. The use of a component as claimed in one or more of claims 
1 to 23 and produced as claimed in one or more of claims 24 to 
46 as external skin for steel-reinforced concrete components. 

54. The use as claimed in claim 53, characterized in that the 
external skin is lost shuttering. 

55- The use of a component as claimed in one or more of claims 
1 to 23 and produced as claimed in one or more of claims 24 to 
46 as lost shuttering. 

56. The use of a component as claimed in one or more of claims 
1 to 23 and produced as claimed in one or more of claims 24 to 
46 as repair material, wherein faulty areas and/or hollows in 
damaged concrete surfaces are stuffed with at least one steel 
wool mat, the mat is compressed and subsequently shuttered, 
sealed and the suspension is injected. 
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57 . The use of a component as claimed in one or more of claims 
1 to 23 and produced as claimed in one or more of claims 24 to 
46 for molding complicated surface structures. 
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Fig. 1 



j Injection 



Fig. 2 
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